Scanning electron microscopy (SEM) and energy dispersive X-ray spectroscopy (EDX) of 3 the membrane was performed to make sure that TiO 2 NPs were immobilized on the surface of the 4 membrane. The results are shown in Fig. S1 . Fig S1a shows the SEM image of the membrane with 5 3.04 g m -2 TiO 2 NPs distribution on the membrane. It was found that the whole surface of the 6 membrane was covered by TiO 2 NPs that certified the successful immobilization of TiO 2 NPs on 7 the membrane. Fig. S1b shows the EDX mapping of the membrane surface for elemental Ti. EDX 8 mapping also confirm that the particles in SEM image are of TiO 2 that are well spread and 9 immobilized on the membrane surface. Fig. S3 shows the pore size distribution of the membranes. It was found that the average pore size 11 of the membrane without TiO 2 NPs was 35 nm (Fig. S3a) . Whereas, the average pore size of the 12 membrane with TiO 2 NPs in membrane matrix and on surface of the membrane was 65 nm ( 
